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Dynamic and Thermal Effects 


Table 14.1 Yield and Toughness of Engineering Materials 


Material 


Condition 

Form 

Min. Yield 
(ksi) 

Min. Kic 
[ksi(in.) 1 / 2 ] 

Alloy steel 

18 Ni maraging 

(200) 

Aged 900°F, 6 hr. 

Plate 

210 

100 

18 Ni maraging 

(250) 

Aged 900°F, 6 hr. 

Plate 

259 

78 

18 Ni maraging 

(300) 

Aged 900°F 

Plate 

276 

44 

4330 V 


Tempered at 525°F 

Forging 

203 

77 

4330 V 


Tempered at 800° F 

Forging 

191 

93 

4340 


Tempered at 400°F 

Forging 

229 

40 

4340 


Tempered at 800°F 

Forging 

197 

71 

Stainless steel 

PH13-8 Mo 


H1000 

Plate 

210 

78 

PH13-8 Mo 


H950 

Forging 

210 

70 

Titanium alloys 

Ti-6A1-4V 


Annealed 

— 

120 

81 

Ti-6Al-6V-2Sn 


Annealed 

— 

144 

45 

Ti-6Al-6V-2Sn 


Solution treated and aged 

— 

179 

29 

Aluminum alloys 

2014 


T651 

Plate 

57 

22 

2021 


T81 

Plate 

61 

26 

2024 


T851 

Plate 

59 

19 

2124 


T851 

Plate 

64 

22 

7049 


T73 

Forging 

61 

29 

7049 


T73 

Extrusion 

73 

28 

7075 


T651 

Plate 

70 

25 

7075 


T7351 

Plate 

53 

31 


at velocities on the order of several thousand feet per second. The amount of plastic 
energy needed to propagate the crack is assumed to be rather small, so that the 
process of crack extension would largely be governed by the release of the elastic 
strain energy. 

As the material’s thickness decreases, lateral constraint relaxes and the size of 
the plastic zone around the crack tip experiences a sudden growth. In the science 
of fracture mechanics we describe this phenomenon as crack-tip blunting , indicating 
that a relatively large volume of metal has deformed. In a sense this process can 
be compared to the behavior of the neck region in a tensile test specimen. The 
velocities of crack propagation in this instance drop off very drastically and the 
crack becomes arrested, until we force further crack extension by increasing the 
stresses beyond the yield point of the material. We therefore approach the state of 
arrestable instability, at which the formerly defined fracture toughness parameter 
K 1C no longer applies. Arrestable instability can be described by the plane stress 
parameter denoted by K c . This stress intensity factor can be correlated with the 
corresponding value of K 1C , the yield strength of the material <r y , and the nominal 






